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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliterati...

A a A a A, a Pp p ,p R, r

b 6 S£6 B, b C C C c S, s

B3n B V, v TT T m T, t

Fr P G, g Y y y y U, u

A . D D, d 0 ) 4 F, f

E e E Ye, ye; E, e* X x XX Kh, kh

AV xC Zh, zh LA UL J( Ts, ts

3 3 3 x Z, z 4 4 Ch, ch

ii h; u I, i W w L i Sh, sh

-4 R 0 Y, y U4UA Xl aq Shch, sich

H K K, k b -6

.. i l Ji A L, 1 H ' b u Y, y

M t M M, m b b b '

H H H m N, n a 9 E, e

0 o 0 0 0,o k j 10 01 Yu, yu

n Fl n 17 or P, p R R1 2 q j Ya, ya

*ye initially, after vowels, and after b, b; e elsewhere.
When written as 6 in Russian, transliterate as yZ or e.

RUSSIAN AND ZNGLISH TRIGONOMETRIC FUNCTIONS

Russian English Russian English Russian Eng]i.l.

sin sin sh sinh arc sh
cos cos ch cosh arc ch
tg tan th tanh arc th tnrn
ctg cot cth coth arc cth co ,
see see sch sech arc sch s,:.ch
cosec csc csch csch arc csch csch 1

Russian English

rot curl
ig log
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PULSED CORELESS BETATRONS

A. 1. Pavlovskiy, G. D. Kuleshov.

Work on crnating inductien cyclic acce.lerators with corel!ss

electromagnets was begun in 1955. A year and a half later the first

working designs of coreless betatrons were completed. Further

development of this direction led to thp creation of hcavy-curr-ant

betatrons in which high accealraticn energy is combined with large

circulating currents [1].

One of the dqv1oped vprsicns cf accelrators of this type is

described below.

Electromagnet.

During development cf ccrcless electromagnats the basic

attention was given to ottaining the necessary characteristics
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determining the intensity of the electron beabm: the maximum rossilI

aperture of the range of stability and distribution cf the ragnptic

field ensuring sufficiently effective axial and radial focusiri of

the beam. Alcrg with this it was r.cnssary to provide high mechani-cal.

and electrical strength cf the structure of the electromagnet for

achieving high values of the acceleration energy.

An electvomagjnet which mEets these reguir'-!nents to a suffici, t V
degree is shcwn in Fig. 1. It ccnsists of turns forming two Fiane

spiral coils and a solencid ccnrecting them with a gap in its midc'l!,.

part. The principle of ccrstructicn cf the plane coils is clear frcni

the figurs: ccncentr5.c left half-turns are jclnad along axis AA9 by

* turns of the right half-Flane,
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I - tulrf. cif P1ctrcmaqnct; 2 - hcur-4r4 of rrtral sclcrioid; 3-

housii:j of plar.'4 coils; 4~ - Jacket of cintral sol-noid. 5 - cla.pir.9

cover.i; 1I - cntral helt; 7 - r-urjc.ts;. 8 er, contacts cf thi

'ilict rnma rt; J-cortact! CL. tt'., ccntzal, soir noid; 10 - vacuauz

Cha &iC r.

* The betatroni f ield is charect'erized by the following jlarametrs:

*c0Lr4Ct0.cn bctw~rn curront I (A) 3r, thT windirg of tta elcctrcnagr..t

* ard th lea dingj field %, (V) in the c-uilibriun orbit of radius R%

(cm) isr dc'termitied by ttk ratio:

N=3.9 I/Pa.

Azimuthal hetarogsncities dc nct exCC3d 0.5 0 ,%,,,D'tributicn cf

the index of drop of the fir id r (r, z) is shown in Fig. 2.
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Fig. 2. Distribution of the index cf drop of the field.

On the basis of this design using the method of geomretric

modeling several working accelexatcrs vere created with R0 frcmn 3.9

cm to 23.4 cm.

* In the pulsed mode cf operaticn capacitor stores were used fer

feed of the electromagnst. The erergy capacity of the store is

determined by the type of the betatron and the final accelpration

energy:

*W2:3.5RE 2 for E>>wnc2, where W is the ene-rgy capacity of tho
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capecitcr storE, .7; r is thc- final accn1l.raticn '-flcrqy, MF V.

The characteristic accelEraticn time is frori s3verdl

mincrcEzcci~ds to miliis-ccnds. Thrc iraixitnim attai-nahir. zLcce].,1raticn

V r. ar gy J.n ccrE-1,ss bictatrcrs usirg capacitor stor.:2s 4s 100 F~cV.

Exprri.ncnts wsre a~sc 1'eLfcrirr-d on fT-.ding cor.ilpss 1bcta t rfonF

f romr rxp1.osJve-magrnetic cEneratcrs AXK (2

Injection.

* Extcrral, h5gh-voltaqe injecticn is us-2d for attaining large?

circulatingq currants irL ccr(.less tr-tatrons. The basic typ2 cf

irhjector is a sectioned acceleratiiq system fcr a voltage up to 500

kV and currc-nts of about 1C A witb a pulse length o' 10-7-10-8s s with

magn-tic focusirg of the: l:;;am at the, output of the injectcr.

kor intrcduct.on of tlhe Lear into the area of stability a

deflector-free system haF I-eer devc-loped for screening tho, elpctron

* chanrel at the moment of irnjecticn using a channel of highly

conductive m~etal which causqs a Icw rate of diffusion of the field

throuch th2 wall of the channel. Fcr localizirg the distcrticns ef

the ragnetic field outsidc the rarge of acce-lerdtion the input syster,

is equipped with a special screen, the shape of which is determined
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by the curvature of the iagretic rcw-r l!ir s cf the bLetatron field at

the point cf its installation.

A characteristic peculiarity cf injection is the operation in

the range of collectivc ir vracticn of the beam: the orbit of

injection lies outside the range cf stability (n 1.5) and capture Is

realized only with injection currents above a certain threshcll

value. Fcr convonisncG of cperaticn th, vacuuw chamhers of t1' .

acccle:ators with R0 <11.7 cm are rade sealed cff.

Dischargirg the beam to tl.e target and removal from the betatron

chamibfer

Depending on the requirerents cn the output parameters of the

acceltrator, in btatrcns of the examinsd type various methods arc

used for displacement of the electrcn beam: removal of the dynamic
4

stability at the end of the acceleration cyclc, deformaticn cf the

orbit, excitation of forced Itptatrcr oscillations.

The basic employed rethcds cf beam displacement: unbalancing of

currents in the solenoid and of plare "spirals" of the electromagnet

during the supply of currpnt pulses to thq places of joining cf thesn

elemrrnts ard th! stirulation of Iccal disturbances of the leading

field usinq sector turns. The indicated systers of discharge make it

• _r
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possible to displace bcaas tc tl.e target of the accelerator during

10-8 to 10-5 s and to ottain -ulses of bremsstrahlung of a

corrnspon 5rg duraticr.

In some cases th accclrratod elcctron beam was removed from th.-:

betatron chamber. The Lavic diagran of removal: throwing of the

electron bpam, locally excited in the equilibrium orbit, into the

f:rromagnctic cona channel with its subsc-quont treuisFort Ly a

longitudinal magnetic field and witl compression a a short-i ,cus

coreless magnptic l:ns. Feed cf the systems of transport and focusi, g

are combined with feed cf the electrcmagnet. Thr= efficiency Cf

remcval in the range of -30 MeV was 65 o/o. The beam was focus-cd oT.

an area of about 0.5 cn2 .

Heavy-current ccreless bEtatrcrs may be used as generatcrs of

powc.rful pulses of bremsstrahlung in industrial flaw detecticn, in

particular in the flaw detecticn cf moving objects, in the

investigation of rapidly procef,ding proccsses, etc.
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